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1 

#©**©^«#J:MME]liiffiail**S»::.fc 9 mmzm 

fc* * c u?£#rt £«R&#<5ra-f sn&ejiajgicBia 
m$i±i^<omm^mzmm^nx$^ i-<t>tanjti*£tttu 

*HfjE«tt3&««a3nfci«m<k«)Mmn«*»'5. she (can 

s « c ck o * m a n & % ws & e ft a at m n <t © Jt & c a -3 
mmmx$>-ox. 

t « IE ises aaett « m t s iestus & e« as 

•r«3Bli»«|aiJ««-t>-yi, 

ISIS 1 .C?ttB«l!*-fc>-y-i»4»«c*«tt*:»»*nTJI! 

sfrtam i <f»ra»*-fc>-y-icj: o» i t>mimm«>mn 
tti»i»itt-fc >-y-tc=k 0^2 .t»*aR«B*©««*«c*flfer 



(2) $#§8 2 001-190506 

2 

[0 0 0 1 ] 

#<OftlR«{t*ffflB-r*»JI!HJ!ft:W««BC«-r*'b<0 
[0 0 0 2] 

S8BHt;ffflfig»»i, SI#. ifii)E*iB!l!£-r*jfilBE®i^Slie 
8 0 mmH g^cD^f3£WlfilffM«C*Jtt-5SRjfie 

t8mm®Wiiz&nLfrmmmmfcmmBzmm<ikfe2ti ( 
*. A£ttcttT«jK&£«ajxifi«i<z>Hflif2 

m&tKt8&mmnt.<D-$:7i®&toiz&^x, 
tsftiz&mfK&&ffimmmm&^&mmtm%?jzMfe 

[0 0 0 3] 

CMttftXft;) *W«'fSt=H*-3T^*:. 
[0 0 0 4] **Wtt£l±eaJ:.5a:*«*«*tLT* 

^ [0 0 0 5] 

[S£Jl£8¥2fe-r*;i*btf>JfS 1 OT#&] ±BBtt*»5fc-r 

#0>UiJEtt*M*f SjhffiHJg#ft£. .(b) lfiiJEM^J; 

«)*«:i*i*j««*«e»r**tte»aaEK:«ia-r*iE#- 
50 «SKefsaaifias:s:tt5t-^iE*fliRSc€}iasififfip:tB 



3 

^&t. (o mz±&<omi£umz3imztiTfs 1 

(S]»K^^tti-r€)m l<frft|e]#ii£-t>U-<h. (d) -€-coS 
ffi|S]W2S€:«ttir-2>^2^«|Sl«Bft'fc:>-9-i. (e) fiSffi 

m i .c>»iw!ffi!S-t>-y-icj:om 1 <bttnMJftQJM!*e< 

5gg?& ffi a tlfz ra t « B# MM e . icais s 
n/tmfi » c s < she & « « £ m- m r * & 

e»a«W$83£iti#S<!:. (f) MEiEttffiti£&»3«fll 
ffiff tB^SlCt O^tii ^nfcIE«fllitKetiSffifil«<i:. 
l»E*JIRifte«a«««JWl¥»«:J: 0 3SiiS;* n&*K 

[0 0 0 6] 

[ai&HQttJR] cojiictntf. mstflRfcejf^ 

RCtD, *G)jE*l|tttettjM1ft«&*Mtt61fjM 
[0 0 0 7] 

*lfclMK«{t:tf 0c* f 7 y JhlC*» 3 * «BfcHt« 
[0 0 0 8] 

[S!iI§£«?fc-r£*:i&«Sii 2.0)4M8fc] iEBtteaiST 

«S«WfflfiT««lJ!IRJSfkff^§B-C»oT. (a) flftE£ 
#©ikJEffi£ai£?"*iliiJE?WJ£#@:<S:. (b) Millet 

ck tfifflffiifiiJ£»J5£#f8:l3.fc 0 UK CMS 3 tiz tin. 



(3) *#§f! 2001-190506 

^gi. (c) mEiflcwHfftWttcsmanTan-Cyifi 

»BJ««**ttl-r*JB2^«WJW*-t>1»-t. Ce) ME 

in i .6«psaK-fe >tnc«t 1 4>»mfflttoMjn«{c 

MfEHRttetffitKWff UttU^lklci: 0 Ktt 3 
[0 0 0 9] 

29 S(C«toT8ll>E*nfc*|*©iliiEE«t«:iS^»T. 

o, «oiEtti(tte»aiKfliii&iaiitte»]ianHi2: 

[0 0 10] 

&ttfcBHft8Hl:IFMftB 8 <z>WjEg£K91-r 3 y i70 

40 [0 0 11] B l UMlE<bfFMftB8l&'. J 

2 \zmmzt\z>t>7 1 0 ct. C©*7 1 o i:et 2 0 $ 
^Lt*n4fn«ii4nfcE*t>*i 4. i 
6, *i«a«#>yi8tm-cv>s. com* 
Hit *7 i oi*j'v0>EEa©«u&**FS"r*ffia{»» 

[0 0 12] JE2»-fc>tH 4(4. i)71 0rt©ff^j«r^ 
50 BJUT*OE»**tffiAOTS P€#EE#S'IIhIK2 2 



(4) 

5 

@K2 2liD-/U7-f Jl/^^ix. BE^M-^-S Pd^ 

S K £ L T * 7 JE<§ ^ S K £ A / D & &§§ 2 
6 S^ltSSffliSS 2 8 'n.^T-S. 

[0013] ±.%zm.m&&m& 2 4 i4A > K/t* 7 ^ ;u 

&SS2 9 ^^UT»ISJ'iSB2 8^«S&-T-5. CO* 

&ig#SMi it, m.mv>'bmzmmLT®7iiLtii^±m 10 
[0014] xmrnmizto^xftifctemmm-byvt: 

i7 3 0^6ttiA£n7t'C^«^SHte. A/Dg!&§§3 
2S^UXflniSlS^lfflI^S2 8^«*&$n-5. ±12^ 

zfcttimm&i-c&z. 20 

[0 0 1 5] JEEflRai^tiiya-7 r 3 4«, 0 2tC^1-«t 
■SIC. £#WSS3 6l:gfA>l«3 8tJ:0gfSn, 
0 3JCl¥L<*-rcfcoC, §§5#£j£-r-fc>-yv\£v> 

^ 4 0 SriR^-T-S-y— X 4 2 <!:. CCD-fe >-tf-/\ *J># 
4 0€rSW)ffil4 4OT«S7jr«n^S6$ii-?.75:J6lC-e-©-b:> 

■y-A-7-^>;5 |r 4 oi;«&$ns.^y-x4 m\zmi% 
n fc 0 l & i> * - 5 k ± ^ r m c s a 3 n 5. *a t; <a 4 

6 <h£fifi;lT^3. CcDEEMSit&ttl^T'P — ^7* 3 4(4. flfl 
I5^«A'> K3 8(C<fcO. t>D-A9v>^4 OOTBBP 

[0 0 16] ±32-fe>-tf7\ , 7> 5 >^4 OWflgglCte. y 
*-fc lxT«ttraffiJR«-fe.>1»- 5 2 

*K:tt»t&nT*o. un6t>*A7y>y4o*<t; 

^-ft77A5 0&\Z£?XE.t)&S 4i<MSnt 
US. CWJETjg 5 4f»qlC«. 0 1 IC^T J; -5 fc, S^t 

.fc^tdfcoTisO. c:nc«fcQ. ffilffiSi-fc>-y-5 2»4jE 40 
73^5 4rt<ZJ£7J<Pa)Cj£i;fc#ffi7JXiifJ§5#3sIi4 8 

[0 0 17] ±g2ir>-tJ-A'5v ? >^ , 4 Qii&tft?1 t7 
5>AS0(4, JEflRSE-fe>-y-5 2 €SSbBR4 4IC(6]*^T 
*¥fl£-TSffJE^S6 0 £«J5£LT*30. ±!2*aDtt4 6 

nSJ¥EffiS€;-ecD5i»iflljl4 4 <Oi|@73(6]lC^Kj5-ti-TS: 
HTSffJEftg^HSiBTfcfc^ti^l^ittgS 6 2 * 

[0 0 1 8] ±SEEM&-lr>U-5 2<Z>*¥JES6 4 fctt. 50 



If m 2 001-190506 
5 

SI«4 4<D4B7J|i!n-rftfc>^*ai;$ili4 6 .hWf&JEfliRifc 
-t>-t}"5 2 £>;j£8)7j|a]t;::fci,>T. -e-©SSffi)M4 4(0iag 

0. fcixH 04lC5S-r«k-5lC, ffi^lfBlHStfO. 6 nun 
SSt^tlfcl 5i«)!SJISfE (a) . E (b) . - 
E (o) A<EJi|$nT<,>£. 

[0019] z\<D£o\zmi$.ztift&m&&m7'n-7 

3 4#. S3 6 «)MB4 8ff>SiMllt4 4 ±(Ct¥JE£*l 

HMI4 8{3e^3n-5-6ffiR^^-r7S:^^jiatiS 

4. BS«. £EJR*-fc>tJ-5 2«£J;03g?fc*lHan*ffi 
Bft&ff^S M 2 CD—eKISr^LTU-S. 
[0 0 2 0] ®»*i|WSS 28 (4. CPU68. ROM 

7 0. RAM7 2. 43«fcZje0?SU&^ I /0#- 
«A&3f8B v/f * □ a >e=L-^lcT«leganT*5 0, 
CPU68I1 ROM 7 0 \Z^sbm&-Zntz7a # ^ A 
I:1qTRAM7 2©E1MMfiS«JHLOO«^B«* 

LTffl»# 1 6*«fctfSS2l3i*>:/l 8«:SilWU 
S^V^S 6*><fctfiSIEE#5 8's07fL&I^K»iIh18& 
«r^LTffi»fS-^SHl*UTBE*a5 4rt<OEE73S:Wg5 
-T-5. S6C. »BE#»IEISS2 2*ie««&Sns*7JE 

K 43 J: ESS 2 4^e.«j&snsiiR«« 

-f * 3 0 6MSn5i<Slf SH43«fctffflffi&-te> 

■y-5 2 n*jE«U£flr^sMi cs^htbrse 

[0 0 2 1] A7JgK7 6»4. MO^»#A**tlS 

a. 

[0022] Bi6it ±f&9hmmit&mm&8\z&nz 

8 2 {'J:oTfc<»:At4*«:03±«SB»C#lHl$nfc*7 1 0 
roffiiiflE7a5rm^©B^JE?3<aPc» (fctAll 180 
mmHg*gg<Z>ffi*Ha) *T«i3a#BEa-ttfc«IC3MdlB/sec 

«I^SKStlSH(RjSfS#SMi **«-r««©«ecD5Eft: 

jfiiJEffiBPs,. . sp^ifiijEMBP.eA., *J:tf»ftjfcJE 
1BP„» ?S;f*»SL. -tiOftjeUfcSSlJtoJEfllB P 
sti , ^F^lfiiJEfflB Pit**, *3«t^i&inl£EfitB Poi« 

[0 0 2 3] SiItfflEfeS*i|ffll#g8 4t4. fflHIW^* 
SfT^i*, Ifffi® 6 4ICE3?"ianfcg5EE* : F-Ero^^©g 



(5) 

7 

set t-r * WflEtt«3E»fftfr^*ii 

EEteKMSrfEMW:* BEKtt-fc>l*-5 2 *flf*iB4 8*6 
-iiSH^^ii: t>^, ♦s^fSi^ft^SS 2 Setoff 
JE^g 6 0 :fc<£tfJORi£-b>1t 5 2 SrBfr£E«»»a-fr 

»*kh jfcWRjEttWfc^Ei &m9Mtm<»is+& 

43, ±fSJBftJ£Pii <t*l H 5 tct)7RT<i:^l3, — 
JEWt&^tf-"^ blc£#£JE^<hfi^±#0,&a (*& 

ah ^-©iasoi/4tr»ssns. 

[0 0 2 4] ffff*»«¥S8 611 flEJR«1r>*5 2 

$te»nm tfJE^S6 o iri^mMiK-fe>it s 2<n 

ffi«ttlC»r**vrM«EAHDPo 

-fe>-*5 2 4*<0*3gl¥JEAHDPo KTJWESi**. 

MMfflBLJi HDPo fcH fci*Jl »*JRJE 
^tti^E* K«fcD«tti£*l*!RJEPii *^a6KSSn 
fcgfiMHPL «±<h&£i¥EE2jHDPT&!K ecoS 50 

[0 0 2 5] XMttfiMKflltlffttl^K.S 811 ±E 
WfiEAfMW^SS 6t«t0ffiKJft-fc>-t!-5 2<7)}¥EE2jH 
DP^*ltfE*HDPo «Z«»atlT^*tt»c45^ 
T, .t*-7-f 0«CJ:Oa5fc*tbSn*-£>*«*SH 

fclSMi^lSMa (*lRfte»WfBn) DT.e (msec)^rg: 

J:OE**©/y^*aianfc»Mi:<DWnn«S (MR 
12. BSKfcgHVk'Si::, JEIHfca>£-*baPtCi»l* 50 



M2 0 0 1 - 1 9 0 5 0 6 
&S/MK-C&Q. M<ht)i^. coy y^H *mh 

c«±r*'MF-ca*» 2 i£?*i i k:#jst*. $ 6 
itt >* 5 2 a<8f s n*8tt*-c©EBt* b . 

[0 0 2 6] (5S1) PWV,c=L/DT,c 

[0 0 2 7] ±E*«Ke»a«fi!ffi»tB^a8 

^SH43cfctfJEJ&fci£ff^SM 2 fit, 'ntEMm¥R8 
0 IC cfc £ 0 M $ nfc ifiUEM B P Mnii £ L ^ 

[0 0 2 8] mttm&&mmmmm&\hm&9 on a 

EEfflB P*i^»AtiE#*tte*aK«*tOlBtO 
8 0 \Z& 0 *R«C»l^$nS±fr<7)jfiiE£fflB P.fcfc»t* 

jfie»»K««<hUTiE«iift«e*aapwv..*«^ 

[0 0 2 9] 

(j£2) PWV„ = aXA+)5XBPoi» +0 
ft43, CCD5C2H tftOilElBPWV^iifKe 
tf MS. P W V ffi 5S ^ C £ , 43 J; C*¥8p A a<Sf t > if-® 

'»«cjR»e*a*pwv^a^<ti^*it^a-^^^-cjE 

. ^Mi^eiSiSfiPWVpo €r^»A^«tVjfilE<aBP<75«a 

»<7>*ff^O^T* ^»A*5<fcC/jfiLEEfl[B P ^^RRCOJR 
iK(wS^<H^ifie«5iSPWV.c <h(Dll^^*«6, * 

iS««»*^M4Elfl|l«ft-C*t). fctAtl a = 9. 4 
5 6, /3 = 3. 4 3, 0 = 19. 7 2^ffll^n§o 
[0 0 3 0] ift^®!fl:Jg»^tB#a9 2J2, JE1$m&& 



(6) 

9 

«. Will»«jE#r**»*«)imtte»aK«fB**TiE 

'jE*lil«e»a*PWV... ISIR&e»&«fll$8<!:LT 
. . iCOM A PWV (=PWV„-PWV„) ^ lEttflft 

jfieit as p w v . . izztT z> mm®, fcmmm p w v . , co 

it (PWV„/PWV..) . ±I2MA PWV£IE#l])Ri£ 
e«jSS!PWV..TSIofcfiS (APWV/PWV..) I? 
£flHV-5C<t -5. C»»)«Sa-(bJgSC I . it. JEW 

[0 0 3 1] MJR«te«ft&7i*#g: 9 4 li, ±te©ifllRS! 
{b*giicl?tti#g:9 2ic<to#m$nfc»iMeE<t;mSci. 
■£> 8*g7 4 5)- *7C^7 7±tC^7K$-tl--5. E7 

*»iweiE*K«e»a*flMB t-ar 
fggci. -r^£t>-&«isiRrosg$^iE#-e«>-5«-&»»jHiRS 
fl:»* i . Tcb o . en i o o tiH«its»i«R®{k}§^#m# 
1&9 2 tz«t o»man^i»j«s®{bf&» i . 30 

Kraibfl«@{bJtSi: i . Sr^-ren 1 0 o^snst. 
epio oa^ffc.&o^e a^ummnx^^^mt 

[0 0 3 2] @8lt @6OTtKggya^i7^0(c^Lfe 

[0 0 3 3] 08i:*HT. T.T7ySAl (.&>T. 7. 
7-v -7&£M-T2>. ) Xit. A^gg7 6A»f,»®ISf 40 

C©SAl«!filSli*«§)£Snt«^«, SAItJ^DjI 
LI|fT^n-575<. #S^n^^^{i. ^<t¥JE*$ll'fS# 
386 iZttfc-T -5 S A 2 (Cis^T, WEgg 6 0 tC J; 0 
JI^^5 4i^ro£E^i*<*lffll^ti4C<i:t=t0. EEBftifc-fe: 
>-tf"5 2 COlfJE^HD P»<^ *ig5£Sn^^ iWEEJjH 
DP, tsns. ±CJB lffffi^HDPi it. 
^E^SoaEESRifid^SMi CStJt^TSRffiP. J**-**! 



4#H8 200 1 -190506 
i0 

[0 0 3 4] «t»T»311¥ffitt«llH»#ft8 4tC»JE:-r 
5S A3 715SA4tft5fefT3ft*. ST. SA3"CI1 

Rg F*q fflO $ "C IC <£ S "T -5 <D T $> -5 tJ> £ & # <h f -5 *¥ JE& 

[0 0 3 5]—*. S A 3OTfi|»f^#^$nfcS^. -r 
&t>5, SRtt 5 2 ORKill 4 4 l:»T5* ttt 
Wfi^mWT&zm'&iZit. g5<SA4i;i5UT. AP 

smm^-^y^nn sns. c«ap s^p^— 

5 2 £-H#^j®4 8^£ttHK£;t*. <g*(6]»»^g 6 
2J3«k0tfJE^S6 0*3«to:)EfllS!S-t:>-y-5 2 £#r3£Sg 
tfPJEE^B 6 0lCj;0JE«lRiK-t>-y-5 2 

z&tfmzm, ltfm^HDP, TffjE^-tt. -e-ro^^tc 

[0 0 3 6] ±12 S A 4 JC*i^TSEBRi£-fe >D"52 CDfP 
ffi&ga<^jgf¥ffi&glCftl3P£*l-5<fc, KSA5T 

tt. *v>vtmiz£iii zmxmEi&mmTE, 

n. i^^Tffl/I^^IW^SS 6{C^jC-r-5SA6lC^I,i 
T. HD P*lia?^-5 1 >^*fT^n-5. C(75HDP«iIW 
JU-^>«. WJE^g6 0IC«fc0JEBRifii-t>-y-5 2 

m*HDP*<mfem iwje^hdp. ^6jgaw«cia'jn 
sten. t(DW&timisammx\ sfiiss ast^ 

P. ^Sb^S^nfcftiiiUEPi aitTiofeTS^S^ 
(rS-rf^TSilWBE^HDPo TWfc^Sn, JEfflRjgc-t> 
■9-5 2OTlf)E^HDP75^CDifcj£$nfcSjlJfffi^HD 

p» K-csmsna. 

[0 0 3 7] M< HH&gtSjSSiSiiff tb¥^ 8 8 izM 
)EtSSA7Tlt I2 9 fci¥L,<^-fllSlRj&efi|jlgS: 

WV.c7i<gLffi£n-5. 
[0 0 3 8] ^-COH 9 fC^T^ffitScfefiaS^tti/U-^ 

>t«. s-r. sb icis^t. <c^v-r i7 3 ofrzm 

[0 0 3 9] S<SB 2 "CIS. <L> : i : <f#SH*3<fci^maR 
SIBtSMi ;fen*:*>5a>A<. ittx 

TWiSn*. CCDS B 2OT^i|»fdt§S^nit«-irtt. 

mid sb l^nfT^nr-L^ft^sH^^^jEaRiSffi^ 

[0 0 4 0] LfrL. JtlSS B 2CDfl»r^#S^nit^ 



(7) 

11 

m< S B 3 iCfct^T. ±ieS B 1 TSi*ii£ftfc 
.D#{f^SHIC«^T. Sg2.L^nc95i:5±a*D.6a< 

^ai^nfcKjr^^ft^sn. a<sB4Tit ±esb 

1 Ti£*ii£ft£JIIJRi£{f^SM* JCS^^TSWBitiSE 

tt, ±12 S B 3 -C&:J£2nK.Wi2<b : gll<OiLiE,±tfDm 
At. ±ES B 4T»S3nft; v?»£B»jA&©«HBJ 

±e s b 5 c*st»Tjfaa$nsiiJK»LG»^praDT.« * 

[0041] 8t< S B 6 TB. ±12 S B5Tf 

s ct\z& o^MiSGis^spwv., tfgmsft*. 

[0 0 4 2] 8<ii2SA7lCi3^TglM&effiji^PWV 

atjUtisri-at. HftE#7Ji*W#M5:8 2tc*t 

)5t5S ASiiitfS A 9d<HfT$ft, 9J&#16a<ffi 

*«*&«^i-9jot6^ena.o^^^>y i 8#stg»jj* 

a^te^tl* *7EEPc *U 8 OmmHgS^fC 

T'»^$nfcS^BEieffiPc»£t±<!:^:ofe^S^^*i| 20 
CCDS A9OT*iI©r^5S$nfcJi-&«; ±E 

©±#a*ai«!<£tis. 

[0 0 4 3] L^L. *71dEPc co±#t«fct)±ES A 
9CD¥iJIS»r##]£j*ft£<t. SftEjkm»I«¥a8 OIC^ 
T5SA1 0JC*3V»T. JfiUE»l5£TJU=f»JXA^Hff $ 
-T?a^^, £^*>:/l 8 £#±£ -t»-fi.O^&# 

1 6 &®m8mftWnzwomz.Tt)y 1 o^coee^^ 

*^«6 6ft7i 3 mmHg/secSmcoiS^^^jlSTT^-ti- 

ftoT&E5itaJHIBP s , s . SF^ifelEfflBP.e.,, *JJ; 
tf««*UMBPn« '***«*n*t4:t)t. MtttMNI 
CScH>TJIIR«»ft£>J*ftJ£;*ftS<OT&*. tLT. 

-e-cosi5t^nfcjiaffi«iB p*s«tc^«ia»7a:if*»«*»7 

9J9&*.e>ftT#:7 1 0 n*. 

[0 0 4 4] M < IE«fflR«Eefi|jlSfSffi^m#g 9 0 \Z 
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54) ARTERIAL SCLEROSIS EVALUATING DEVICE 

57)Abstract: 

PROBLEM TO BE SOLVED: To provide an arterial sclerosis evaluating 
Jevice capable of easily evaluating arterial sclerosis. 
SOLUTION: The actual age A of an organism and the actual lowest blood 
>ressure value BPDIA measured by a blood pressure measuring means 80 
ire substituted in a preset normal pulse wave propagation speed 
calculating expression by a normal pulse wave propagation speed 
nformation calculating means 90 to calculate a normal pulse wave 
>ropagation speed PWVno in the age A and the lowest blood pressure 
<alue BPDIA when the organism is normal to calculate an actual pulse 
vave propagation speed PWVac on the basis of an actually measured pulse 
vav by an actual pulse wave propagation speed information calculating 
neans 88 to calculate a difference APWV(=PWVac-PWVno) between the 
actual pulse wave propagation speed PWVac and the normal pulse wave 
jropagation speed PWVno as an arterial sclerosis index la by an arterial 
sclerosis index calculating means 92. Since the actual pulse wave 
)ropagation speed PWVac becomes a value separate from the normal pulse 
vave propagation speed PWVno as arterial sclerosis makes progress on the 
organism, even an unexperienced person can easily evaluate the arterial 
sclerosis by the arterial sclerosis index la calculated as the difference A 
3 WV between the actual pulse wave propagation speed PWVac and the normal pulse wave propagation speed 
=>WVno. 



*d 



I 




I 



V 92 



.EGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

sxaminer s decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of 



Page 1 of 2 



NOTICES * 

pan Patent Office is not responsible for any 
nages caused by the use of this translation. 

Tiis document has been translated by computer. So the translation may not reflect the original precisely. 
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AIMS 



laim(s)] 

laim 1] A blood-pressure-measurement means to be arteriosclerosis evaluation equipment by which the hardness of a 
ing body's artery is evaluated, and to measure the aforementioned living body's blood-pressure value, The normal 
Ise wave propagation velocity information calculation formula to which it was beforehand set between a blood- 
jssure value, and age and normal pulse wave propagation velocity information is used. It is based on the blood- 
issure value actually measured by the aforementioned living body's actual age and aforementioned blood-pressure- 
;asurement means. A normal pulse wave propagation velocity information calculation means to compute the normal 
Ise wave propagation velocity information relevant to the pulse wave propagation velocity to which a pulse wave 
eads in the living body [ this ] when the aforementioned living body is normal, The 1st heartbeat synchronous wave 
isor with which the aforementioned living body's predetermined part is equipped and which detects the 1st heartbeat 
ichronous wave, The 2nd heartbeat synchronous wave sensor with which a different part from this 1st heartbeat 
ichronous wave sensor is equipped and which detects the 2nd heartbeat synchronous wave, The time when the 
^determined part generated for every 1st heartbeat synchronous wave period by the aforementioned 1st heartbeat 
ichronous wave sensor was detected, A real pulse wave propagation velocity information calculation means to 
tnpute the real pulse wave propagation velocity information based on the actually measured pulse wave from time 
Terence with the time when the predetermined part generated for every 2nd heartbeat synchronous wave period by the 
>rementioned 2nd heartbeat synchronous wave sensor was detected, The normal pulse wave propagation velocity 
brmation computed by the aforementioned normal pulse wave propagation velocity information calculation means, 
teriosclerosis evaluation equipment characterized by including an arteriosclerosis index calculation means to compute 
5 aforementioned living body's arteriosclerosis index based on comparison with the real pulse wave propagation 
locity information computed by the aforementioned real pulse wave propagation velocity information calculation 
sans. 

laim 2] A blood-pressure-measurement means to be arteriosclerosis evaluation equipment by which the hardness of a 
ing body's artery is evaluated, and to measure the aforementioned living body's blood-pressure value, The normal 
Ise wave propagation velocity information calculation formula to which it was beforehand set between a blood- 
assure value, and age and normal pulse wave propagation velocity information is used. It is based on the blood- 
sssure value actually measured by the aforementioned living body's actual age and aforementioned blood-pressure- 
jasurement means. A normal pulse wave propagation velocity information calculation means to compute the normal 
Ise wave propagation velocity information relevant to the pulse wave propagation velocity to which a pulse wave 
reads in the living body [ this ] when the aforementioned living body is normal, The 1st heartbeat synchronous wave 
isor with which the aforementioned living body's predetermined part is equipped and which detects the 1st heartbeat 
tichronous wave, The 2nd heartbeat synchronous wave sensor with which a different part from this 1st heartbeat 
nchronous wave sensor is equipped and which detects the 2nd heartbeat synchronous wave, The time when the 
^determined part generated for every 1st heartbeat synchronous wave period by the aforementioned 1st heartbeat 
nchronous wave sensor was detected, A real pulse wave propagation velocity information calculation means to 
tnpute the real pulse wave propagation velocity information based on the actually measured pulse wave from time 
Terence with the time when the predetermined part generated for every 2nd heartbeat synchronous wave period by the 
)rementioned 2nd heartbeat synchronous wave sensor was detected, Arteriosclerosis evaluation equipment 
aracterized by including a comparison display means to display the normal pulse wave propagation velocity 
formation computed by the aforementioned normal pulse wave propagation velocity information calculation means 
d the real pulse wave propagation velocity information computed by the aforementioned real pulse wave propagation 
locity information calculation means possible [ comparison ] on a single dimension graph. 
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♦TAILED DESCRIPTION 



etailed Description of the Invention] 
)01] 

le technical field to which invention belongs] this invention relates to the arteriosclerosis evaluation equipment by 
dch a living body's arteriosclerosis is evaluated based on the pulse-wave- velocity information relevant to propagation 
Iocity, for example, the pulse wave velocity, and the pulse wave propagation time of the pulse wave which spreads 
s inside of a living body's artery. 
)02] 

escription of the Prior Art] For progress observation of heart failure, or a diagnosis of arteriosclerosis, pulse-wave- 
locity information is often measured. It is because the degree of arteriosclerosis is the factor which affects pulse- 
ive- velocity information. Since this pulse- wave-velocity information is influenced by the blood-pressure value, the 
eriosclerosis evaluation equipment by which arteriosclerosis is evaluated based on pulse-wave- velocity information is 
ially equipped with the blood-pressure-measurement equipment which measures blood pressure, and the amendment 
Ise-wave-velocity information converted into the pulse-wave- velocity information in predetermined blood-pressure 
lues, such as 80mmHg, is determined. Here, since the relation of pulse- wave- velocity information to a blood-pressure 
lue is complicated, amendment pulse-wave- velocity information is determined based on the relation [-izing / the ** 
>e / the experimental value which shows the relation between a blood-pressure value and pulse-wave- velocity 
brmation / the relation ] (for example, linear expression). However, since it depends for pulse-wave-velocity 
brmation also on age, by contrasting the datum line which shows the criteria pulse- wave-velocity information 
forehand displayed in the topographic-contour-plot table of age and pulse-wave- velocity information, and the actually 
jasured pulse-wave- velocity information, a diagnosis of arteriosclerosis is performed and the effect of medication and 
5 effect of the kinesitherapy are judged. 
303] 

roblem(s) to be Solved by the Invention] However, since the contrast with the actual measurement and the datum line 
lich were displayed in the topographic-contour-plot table as mentioned above was indefinite for an unfamiliar person, 
lad stopped at it being difficult to judge whether the hardness of an artery is normal, if pulse-wave-velocity 
formation is what value, and it being difficult to evaluate the degree of arteriosclerosis quantitatively or absolutely, 
d evaluating with-time change (relative change). 

304] Succeeding in this invention against the background of the above situations, the place made into the purpose is 

out arteriosclerosis to offer easily the arteriosclerosis evaluation equipment which can be evaluated. 

305] 

he 1st means for solving a technical problem] The place made into the summary of the 1st invention for attaining the 
ove-mentioned purpose It is arteriosclerosis evaluation equipment by which the hardness of a living body's artery is 
aluated, and is (a). A blood-pressure-measurement means to measure the aforementioned living body's blood-pressure 
lue, (b) The normal pulse-wave- velocity information calculation formula to which it was beforehand set between a 
Dod-pressure value, and age and normal pulse-wave-velocity information is used. It is based on the blood-pressure 
lue actually measured by the aforementioned living body's actual age and aforementioned blood-pressure- 
sasurement means. A normal pulse-wave- velocity information calculation means to compute the normal pulse-wave- 
locity information relevant to the pulse wave velocity to which a pulse wave spreads in the living body [ the ] when 
s aforementioned living body is normal, (c) The 1st heartbeat synchronization- voltage sensor with which the 
Drementioned living body's predetermined part is equipped and which detects the 1 st heartbeat synchronization 
ltage, (d) The 2nd heartbeat synchronization- voltage sensor with which a different part from the 1st heartbeat 
nchronization- voltage sensor is equipped and which detects the 2nd heartbeat synchronization voltage, (e) Time when 
s predetermined part generated for every period of the 1st heartbeat synchronization voltage by the aforementioned 1st 



leartbeat synchronization- voltage sensor was detected, A real pulse- wave-velocity information calculation means to 
compute the real pulse-wave- velocity information based on the actually measured pulse wave from time difference with 
the time when the predetermined part generated for every period of the 2nd heartbeat synchronization voltage by the 
aforementioned 2nd heartbeat synchronization- voltage sensor was detected, (f) It is in including an arteriosclerosis 
index calculation means to compute the aforementioned living body's arteriosclerosis index based on comparison with 
the normal pulse-wave-velocity information computed by the aforementioned normal pulse-wave-velocity information 
calculation means and the real pulse- wave-velocity information computed by the aforementioned real pulse- wave- 
velocity information calculation means. 
[0006] 

[The 1st effect of the invention] If it does in this way, it is based on a living body's actual age and the actual blood- 
pressure value measured by the blood-pressure-measurement means by the normal pulse-wave- velocity information 
calculation means. When a living body is normal, the normal pulse-wave-velocity information in the age and its blood- 
pressure value is computed, by the real pulse- wave-velocity information calculation means Real pulse-wave- velocity 
information is computed based on the actually measured pulse wave, and the aforementioned living body's 
arteriosclerosis index is computed by the arteriosclerosis index calculation means based on comparison with the normal 
pulse-wave-velocity information and real pulse-wave- velocity information. Since the real pulse-wave-velocity 
information computed by the real pulse- wave- velocity information calculation means based on the actually measured 
pulse wave serves as a value which is separated from the normal pulse-wave-velocity information computed by the 
normal pulse-wave- velocity information calculation means so that arteriosclerosis is progressing about the living body, 
the arteriosclerosis index computed based on comparison with normal pulse-wave-velocity information and real pulse- 
wave- velocity information can estimate arteriosclerosis easily, even if it is an unfamiliar man. 
[0007] 

[Other modes of the 1st invention] Here, the aforementioned arteriosclerosis evaluation equipment includes further 
suitably an arteriosclerosis index display means to display the arteriosclerosis index computed by the aforementioned 
arteriosclerosis index calculation means on a single dimension graph. If it does in this way, arteriosclerosis can be easily 
evaluated rather than it contrasts the pulse-wave-velocity information and the datum line which were actually measured 
in the topographic-contour-plot table. 
[0008] 

[The 2nd means for solving a technical problem] The place made into the summary of the 2nd invention for attaining 
the above-mentioned purpose It is arteriosclerosis evaluation equipment by which the hardness of a living body's artery 
is evaluated, and is (a). A blood-pressure-measurement means to measure the aforementioned living body's blood- 
pressure value, (b) The normal pulse-wave- velocity information calculation formula to which it was beforehand set 
between a blood-pressure value, and age and normal pulse-wave- velocity information is used. It is based on the blood- 
pressure value actually measured by the aforementioned living body's actual age and aforementioned blood-pressure- 
measurement means. A normal pulse-wave-velocity information calculation means to compute the normal pulse- wave- 
velocity information relevant to the pulse wave velocity to which a pulse wave spreads in the living body [ the ] when 
the aforementioned living body is normal, (c) The 1st heartbeat synchronization-voltage sensor with which the 
aforementioned living body's predetermined part is equipped and which detects the 1st heartbeat synchronization 
voltage, (d) The 2nd heartbeat synchronization- voltage sensor with which a different part from the 1st heartbeat 
synchronization-voltage sensor is equipped and which detects the 2nd heartbeat synchronization voltage, (e) Time wher 
the predetermined part generated for every period of the 1st heartbeat synchronization voltage by the aforementioned Is 
heartbeat synchronization- voltage sensor was detected, A real pulse- wave-velocity information calculation means to 
compute the real pulse-wave- velocity information based on the actually measured pulse wave from time difference witt 
the time when the predetermined part generated for every period of the 2nd heartbeat synchronization voltage by the 
aforementioned 2nd heartbeat synchronization-voltage sensor was detected, (f) It is in including a comparison display 
means to display the normal pulse-wave- velocity information computed by the aforementioned normal pulse- wave- 
velocity information calculation means and the real pulse- wave-velocity information computed by the aforementioned 
real pulse-wave-velocity information calculation means possible [ comparison ] on a single dimension graph. 
[0009] 

[The 2nd effect of the invention] If it does in this way, it is based on a living body's actual age and the actual blood- 
pressure value measured by the blood-pressure-measurement means by the normal pulse-wave- velocity information 
calculation means. When a living body is normal, the normal pulse-wave- velocity information in the age and its blood- 
pressure value is computed, by the real pulse-wave-velocity information calculation means Real pulse-wave-velocity 
information is computed based on the actually measured pulse wave, and the normal pulse-wave- velocity information 
and real pulse-wave- velocity information are displayed by the comparison display means possible [ comparison ] on a 
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gle dimension graph. Since the real pulse-wave- velocity information computed by the real pulse- wave- velocity 
brmation calculation means based on the actually measured pulse wave serves as a value which is separated from the 
rmal pulse- wave- velocity information computed by the normal pulse- wave- velocity information calculation means so 
t arteriosclerosis is progressing about the living body, even if it is those who do not get used by displaying normal 
Ise-wave-velocity information and real pulse-wave-velocity information on a single dimension graph possible 
Dmparison ], arteriosclerosis can be evaluated easily. 
>10] 

le gestalt of suitable implementation of invention] Hereafter, one example of this invention is explained in detail 
>ed on a drawing. Dra win g 1 is a block diagram explaining the composition of the arteriosclerosis evaluation 
lipment 8 with which this invention was applied. 

)1 1] Arteriosclerosis evaluation equipment 8 is equipped with the cuff 10 which has rubber bag manufacture in the 
id-like bag made of cloth, for example, is wound around a patient's overarm section 12, and the pressure sensor 14 
inected to this cuff 10 through piping 20, respectively, a change-over valve 16 and an air pump 1 8 in drawing J . This 
ange-over valve 16 is constituted so that it may be switched to three states, the pressure supply state of permitting 
)ply of the pressure into a cuff 10, the **** exhaust-gas-pressure state which carries out exhaust gas pressure of the 
ide of a cuff 10 gradually, and the rapid exhaust-gas-pressure state which carries out exhaust gas pressure of the 
ide of a cuff 1 0 quickly. 

)12] A pressure sensor 14 supplies the pressure signal SP with which the pressure in a cuff 10 is detected and the 
sssure is expressed to the static pressure discriminator 22 and the pulse wave discriminator 24, respectively. The static 
;ssure discriminator 22 is, the steady pressure, i.e., cuff pressure PC, which is equipped with a low pass filter and 
ntained in the pressure signal SP. It discriminates from the cuff pressure signal SK to express, and the cuff pressure 
;nal SK is supplied to an arithmetic sequence unit 28 through A/D converter 26. 

)13] It is the pulse wave signal SM 1 which the above-mentioned pulse wave discriminator 24 is equipped with a 
ad pass filter, and is the oscillating component of the pressure signal SP. It discriminates in frequency and is the pulse 
ive signal SM 1 . An arithmetic sequence unit 28 is supplied through A/D converter 29. This pulse wave signal SM 1 It 
the pressure oscillatory wave, i.e., the cuff pulse wave, which occurs from the brachial artery which is not illustrated 
ichronizing with a patient's heartbeat, and is transmitted to a cuff 10. 

)14] The predetermined part on a living body's thorax epidermis is equipped with the heart sound microphone 30 
rich functions as a 1st heartbeat synchronization- voltage sensor in this example, and it detects and outputs the heart 
und signal (namely, the 1 heartbeat synchronization-voltage signal) SH showing a heart sound. The heart sound signal 
I outputted from the heart sound microphone 30 is supplied to the aforementioned arithmetic sequence unit 28 
ough A/D converter 32. The heart sound which the above-mentioned heart sound signal SH expresses is a heartbeat 
nchronization voltage generated synchronizing with a living body's heartbeat. 

315] The pressure pulse wave detection probe 34 is equipped with the screw-thread shaft 46 by which a rotation drive 
carried out by the motor which was screwed in the sensor housing 40, and was formed in the case 42, and which is not 
astrated in order to move the case 42 where the sensor housing 40 which constitutes the shape of a container is held, 
d this sensor housing 40 crosswise [ of a carotid artery 44 ] as are shown in drawing 2 , and a living body's neck 36 is 
uipped with the wearing band 38 and it is shown in drawing 3 in detail This pressure pulse wave detection probe 34 is 
ached with the aforementioned wearing band 38 in the state where the opening edge of the sensor housing 40 counters 
? body surface 48 of a living body's neck 36. 

316] the above — a sensor — housing — 40 — the interior — ****-- a diaphram — 50 -- minding — this example — 
rting -- the — two - a heartbeat - a synchronization voltage - a sensor ~ ****** - functioning ~ a pressure pulse 
ive — a sensor » 52 — relative displacement ~ possible — and — a sensor — housing — 40 — opening — an edge — from 
ejection — possible — preparing — having — **** — these — a sensor — housing — 40 — and — a diaphram — 50 — an 
this pressure room 54, as shown in drawing 1 , pressure air is supplied through a pressure regulating valve 58 from an 
• pump 56, and thereby, the pressure pulse wave sensor 52 is pressed by the aforementioned body surface 48 by the 
ess force according to the pressure in the pressure room 54 (Pa). 

017] The above-mentioned sensor housing 40 and the diaphram 50 constitute the press equipment 60 which presses 
s pressure pulse wave sensor 52 toward a carotid artery 44, and the above-mentioned screw-thread shaft 46 and the 
Dtor which is not illustrated constitute, the press repositioning equipment 62, i.e., the crosswise move equipment, 
lich is moved crosswise [ of the carotid artery 44 ] and changes the press position where the pressure pulse wave 
tisor 52 is pressed. 

01 8] In the press side 64 of the above-mentioned pressure pulse wave sensor 52, many semiconductor pressure 
nsitive devices (henceforth a pressure sensitive device) E set in the cross direction of a carotid artery 44, i.e., the move 
rection of the pressure pulse wave sensor 52 parallel to the screw-thread shaft 46. It is arranged at the fixed interval, 
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- example, as shown in drawing 4 , 15 pressure-sensitive-devices E (a) by which the array interval was set to about 
imm, E (b), — E (o) are arranged so that it may become longer than the diameter of the carotid artery 44. 
)19] Thus, pressure pulse wave signal SM 2 with which it is detected, the heartbeat synchronization voltage, i.e., the 
assure pulse wave, which the constituted pressure pulse wave detection probe 34 is generated from a carotid artery 44 
each pressure sensitive device E by being pressed on the carotid artery 44 of the body surface 48 of a neck 36, and is 
nsmitted to a body surface 48, and the pressure pulse wave is expressed The aforementioned arithmetic sequence unit 
is supplied through A/D converter 66. It is the pressure pulse wave signal SM 2 by which drawing 5 is serially 
tected by the pressure pulse wave sensor 52. An example is shown. 

)20] The arithmetic sequence unit 28 consists of so-called microcomputers equipped with CPU68, ROM70, RAM72, 
; I/O Port that is not illustrated. CPU68 By performing signal processing, using the storage function of RAM72 for 
)M70 according to the program memorized beforehand A driving signal is outputted through the drive circuit which 
tputs a driving signal from an I/O Port, and controls a change-over valve 16 and an air pump 18, and is not illustrated 
an air pump 56 and a pressure regulating valve 58, and the pressure in the pressure room 54 is adjusted. Furthermore, 
lse wave signal SM 1 supplied from the cuff pressure signal SK and the pulse wave discriminator 24 which are 
pplied from the static pressure discriminator 22 Pressure pulse wave signal SM 2 supplied from the heart sound signal 
I and the pressure pulse wave sensor 52 which are based, determine a living body's blood-pressure value BP, and are 
pplied from the heart sound microphone 30 It is based, calculation of pulse-wave-velocity information etc. is 
rformed, and the blood-pressure value BP, pulse-wave-velocity information, etc. are displayed on a drop 74. 
321] An input unit 76 is equipped with the input key which is not illustrated for a patient's age being inputted, and 
tputs the signal showing the age A of a patient when it was inputted to the aforementioned arithmetic sequence unit 

322] Drawing 6 is a functional block diagram explaining the important section of the control function of the 
thmetic sequence unit 28 in the above-mentioned arteriosclerosis evaluation equipment 8. The blood-pressure- 
sasurement means 80 the compression pressure force of the cuff 10 wound around a living body's overarm by the cuff 
assure control means 82 The predetermined target preassure force value PCM [ within the **** pressure-lowering 
riod which carries out **** pressure lowering at the speed of about 3 mmHg/sec after carrying out a rapid pressure up 
(for example, the pressure value of about 180 mmHgs) ] Pulse wave signal SM 1 extracted one by one The 
cillometric method which was easy to be based on change of the amplitude of the pulse wave to express, and was 
own is used. The highest-blood-pressure value BPSYS the average blood-pressure value BPMEAN and lowest-blood- 
essure value BPDIA etc. — determining — the highest-blood-pressure value BPSYS, average blood-pressure value 
'MEAN, and lowest-blood-pressure value BPDIA which were determined etc. — it is made to display on a drop 74 
023] An optimal press position control means 84 is the pressure sensitive device E EM, i.e., the maximum pulse- 
essure sensing element, which detects the maximum pulse pressure PMmax of the pressure sensitive devices E 
ranged in the press sides 64, such as the time of first-time wearing. When the renewal conditions of a press position on 
ndition of an array position being what is located by the predetermined number or the predetermined distance inside 
i the basis of the edge of an array are satisfied, the following renewal operations of a press position perform. Namely, 
lile the renewal operation of a press position makes the pressure pulse wave sensor 52 once isolate from a body 
rface 48 After carrying out predetermined distance movement of press equipment 60 and the pressure pulse wave 
nsor 52 with crosswise move equipment 62, Until it makes the pressure pulse wave sensor 52 press by the 
mparatively small 1st press force HDP1 set up beforehand with press equipment 60, it judges whether the above- 
sntioned renewal conditions of a press position are again satisfied in the state and the renewal conditions of a press 
>sition stop satisfying It is the maximum pulse pressure sensing element EM more preferably. An above-mentioned 
»eration and above-mentioned judgment are performed until it is located in the center of abbreviation of an array 
>sition. In addition, the above-mentioned pulse pressure PM As shown also in drawing 5 , it starts with the pressure in 
e peak b of the pressure pulse wave in every beat, and is a difference with the pressure in Point a (or minimum point), 
oreover, the predetermined number or predetermined distance from an edge of the array in the above-mentioned 
tiewal conditions of a press position is determined based on the diameter of the artery (this example carotid artery 44) 
essed by the pressure pulse wave sensor 52, for example, is set as one fourth of the diameters. 
024] After the pressure pulse wave sensor 52 is located by the optimal press position by the optimal press position 
■ntrol means 84, the press force HDP of the pressure pulse wave sensor 52 by press equipment 60 is changed 
ffitinuously, and it is based on the pressure pulse wave obtained by the process, and the press force-control means 86 is 
e optimal press force HDPO. It determines and is the optimal press force HDPO about the pressure pulse wave sensor 
!. It is made to press. Here, it is the optimal press force HDPO. For example, the maximum pulse pressure sensing 
ement EM Pulse pressure PM detected The minimum pulse pressure PL set up beforehand It is the press force HDP it 
weak for the above, and is this minimum pulse pressure PL. Pulse pressure PM If too small, a pressure pulse wave 
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1 become not clear, and since the determination precision of the reference point for computing pulse- wave-velocity 
Dimation falls, based on an experiment, it is set as the size which a pressure pulse wave can detect clearly. 
Q5] For the real pulse-wave-velocity information calculation means 88, the press force HDP of the pressure pulse 
ve sensor 52 is the optimal press force HDPO by the above-mentioned press force-control means 86. In the state 
ere it is maintained The heart sound signal SH serially detected with the heart sound microphone 30, and two or more 
ssure pulse wave signals SM 2 serially detected by two or more pressure sensitive devices E arranged by the pressure 
se wave sensor 52 One is used. The time when the predetermined part of the heart sound wave which the heart sound 
nal SH expresses repeated periodically was detected, Pressure pulse wave signal SM 2 It has a real pulse wave 
►pagation-time calculation means to compute the time difference (real pulse wave propagation time) (msec) DTac 
h the time when the predetermined part of the pressure pulse wave to express repeated periodically was detected, for 
imple As a matter of fact, a pulse wave propagation-time calculation means is the time and the aforementioned 
ximum pulse pressure sensing element EM by which the standup of the 2nd heart sound II was detected. The time 
ference (real pulse wave propagation time) DTac with the time when the notch of a pressure pulse wave was detected 
computed. Here, as it is indicated also in drawing 5 as the above-mentioned notch, it is the minimal value after the 
dc b of a pressure pulse wave, and is also called a notch. This notch corresponds to the 2nd heart sound II which is a 
ul sound generated at the time of the synizesis of an aortic valve since by synizesis of an aortic valve. Furthermore, 
: real pulse-wave- velocity information calculation means 88 computes the real pulse wave velocity PWVac (m/sec) to 
dch a pulse wave actually spreads the inside of the artery of an operating personnel-ed using the formula 1 memorized 
forehand from the real pulse wave propagation time DTac computed by the pulse wave propagation-time calculation 
:ans based on an actual heartbeat synchronization voltage as a matter of fact. In addition, it sets at a ceremony 1 and is 
(m) is the distance to the part equipped with the pressure pulse wave sensor 52 from the part equipped with the heart 
md microphone 30, and the constant value beforehand calculated based on the experiment is used. 
)26] (Formula 1) PWVac=L/DTac [0027] Moreover, the real pulse- wave- velocity information computed by the 
Dve-mentioned real pulse- wave- velocity information calculation means 88 From being compared with the normal 
Ise-wave- velocity information computed in an arteriosclerosis index calculation means 92 to mention later, based on 
j blood-pressure value BP measured by the aforementioned blood-pressure-measurement means 80 The above- 
intioned heart sound signal SH and pressure pulse wave signal SM 2 It is desirable that the ******(ed) blood-pressure 
lue BP by the aforementioned blood-pressure-measurement means 80 is detected the period which does not change so 
ich, for example, just before the blood pressure measurement, immediately after, etc. 

)28] The normal pulse-wave- velocity information calculation means 90 computes the normal pulse- wave-velocity 
brmation relevant to the pulse wave velocity to which a pulse wave spreads in the living body, based on a living 
dy's blood-pressure value BP actually measured by the age A when it is inputted from an input unit 76, and the blood- 
sssure-measurement means 80 when [ using the normal pulse-wave-velocity information calculation formula to which 
vas beforehand set between the blood-pressure value BP, and Age A and normal pulse-wave-velocity information ] a 
ing body is normal. Here, by age suitability, I hear that it is standard that a living body is it a healthy person that a 
ing body is normal, i.e., the grade of a living body f s arteriosclerosis, and there is. The normal pulse wave velocity 
Wno is used as normal pulse- wave- velocity information, and a formula 2 is the lowest-blood-pressure value BPDIA 
a blood-pressure value BP. It is an example of the normal pulse-wave-velocity calculation formula at the time of 
ing used. 
329] 

Dimula 2) PWVno=alphaxA+betaxBPDIA So generally that pulse wave velocity's PWV being [ that it is +theta ] so 
ick that a living body's blood-pressure value BP being high and Age A are high, this formula 2 expresses the normal 
lse wave velocity PWVno based on the fact that pulse wave velocity PWV is quick, by line type combination of Age 
and the blood-pressure value BP. In a formula 2, it is the value which alpha, beta, and theta are constants, and asks for 
elation with the real pulse wave velocity PWVac based on Age A and the blood-pressure value BP, and an actual 
lse wave about the living body of normal a large number covering the age group of the latus range, and is statistically 
termined from the relation of the large number, for example, a line type approximation coefficient, and a regression 
efficient, for example, alpha= 9.456, beta= 3.43, and theta= 19.72 are used. 

330] The arteriosclerosis index calculation means 92 is based on comparison with the normal pulse-wave-velocity 
formation computed by the normal pulse-wave- velocity information calculation means 90 and the real pulse-wave- 
locity information computed by the real pulse-wave-velocity information calculation means 88, and is a living body's 
:eriosclerosis index la. It computes, arteriosclerosis index la the thing showing whether the real pulse-wave- velocity 
formation based on an actual pulse wave differs however to the normal pulse-wave-velocity information showing 
ilse- wave- velocity information when an artery is normal — in other words That what is necessary is just a thing 
owing the gap from the reference value of the real pulse-wave- velocity information at the time of making normal 
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Ise-wave-velocity information into a reference value or normal values When the real pulse wave velocity PWVac is 
plained as an example as normal pulse-wave-velocity information as the normal pulse wave velocity PWVno and real 
Ise-wave-velocity information, for example Difference deltaP WV (=PWVac-PWVno) of the real pulse wave velocity 
Wac and the normal pulse wave velocity PWVno, The ratio (PWVac/PWVno) of the real pulse wave velocity 
Wac to the normal pulse wave velocity PWVno, the value (deltaPWV/PWVno) which broke the above-mentioned 
Terence deltaPWV by the normal pulse wave velocity PWVno can be used. This arteriosclerosis index la Since it is 
5 value which compared the reference value with actual pulse-wave- velocity information by making normal pulse- 
ive- velocity information into a reference value, not relative evaluation of aging etc. but absolute (it is quantitive) 
aluation of arteriosclerosis is possible. 

)31] The arteriosclerosis index display means 94 is the arteriosclerosis index la computed by the above-mentioned 
eriosclerosis index calculation means 92. It is made to display on the single dimension graph of a drop 74. an 
eriosclerosis index la in case drawing 7 is drawing showing an example of the single dimension graph 96 displayed 
the arteriosclerosis index display means 94 and the aforementioned real pulse- wave- velocity information of the 
iter point O located in the center of the arteriosclerosis index shaft 98 corresponds with the aforementioned normal 
Ise-wave-velocity information Namely, an arteriosclerosis index la when the hardness of an artery is normal it is — 
5 arteriosclerosis index la as which the mark 100 is computed by the aforementioned arteriosclerosis index calculation 
jans 92 It is shown. Thus, they are the center point O and the actual arteriosclerosis index la on the single dimension 
iph 96. If the mark 100 with which it expresses is displayed, arteriosclerosis can be absolutely evaluated by judging 
lether the mark 100 is how much separated from the center point O. 

)32] Drawin g 8 is a flow chart for explaining still more concretely the control operation of the arithmetic sequence 
it 28 shown in the functional block diagram of drawin g 6 . 

)33] In drawing 8 , it is judged whether the signal which expresses the age A of an operating personnel-ed with a step 
w 1 (a step is skipped hereafter.) from an input unit 76 was supplied. It is the 1st press force HDP1 in which the press 
:ce HDP of the pressure pulse wave sensor 52 was beforehand set up by controlling the pressure in the pressure room 
by press equipment 60 in SA2 corresponding to the continuing press force-control means 86 when it was affirmed, 
hough SA1 was repeatedly performed when judgment of this SA1 was denied. It is carried out. The above-mentioned 
t press force HDP1 Pressure pulse wave signal SM 2 from each pressure sensitive device E It is based and is pulse 
assure PM. As a size which is the grade which can be determined, respectively, it is beforehand determined based on 
j experiment. 

534] Then, SA3 or SA4 corresponding to the optimal press position control means 84 is performed. First, it is the 
iximum pressure sensing element EM among the pressure sensitive devices E arranged in SA3 in the press side 64. It 
judged whether the renewal conditions of a press position on condition of whether it is that in which an array position 
located by the predetermined number or the predetermined distance inside from an edge of an array (APS starting 
nditions) were satisfied. When this judgment is denied, SA5 or subsequent ones mentioned later is performed. 
335] On the other hand, when judgment of SA3 is affirmed (i.e., when the wearing position to the carotid artery 44 of 
5 pressure pulse wave sensor 52 is unsuitable), an APS control routine is performed in continuing SA4. This APS 
ntrol routine is the maximum pulse pressure sensing element EM. In order to determine the optimal press position 
ed as the abbreviation mid gear of the array of a pressure sensitive device E, After making the pressure pulse wave 
tisor 52 once isolate from a body surface 48 and carrying out predetermined distance movement of press equipment 60 
d the pressure pulse wave sensor 52 with crosswise move equipment 62, It is the aforementioned 1 st press force 
DPI again about the pressure pulse wave sensor 52 by press equipment 60. The maximum pulse pressure sensing 
anent [ in / the state / it is made to press and ] EM It is judged whether it is the pressure sensitive device E in an array 
breviation mid gear, and the above-mentioned operation is repeatedly performed until this judgment is affirmed. 
336] The maximum pulse pressure sensing element [ in / the state / at SA5 which will continue if the press position of 
5 pressure pulse wave sensor 52 is controlled by the optimal press position in the above SA 4 ] EM It is determined, 
d in SA6 corresponding to the press force-control means 86, a HDP control routine is performed continuously. For 
s HDP control routine, the press force HDP of the pressure pulse wave sensor 52 is the aforementioned 1st press force 
DPI by press equipment 60. The increase in the shell per continuum is carried out, and it is the press force increasing 
Dcess. The maximum pulse pressure sensing element EM determined with the above SA 5 Pulse pressure PM of the 
sssure pulse wave by which shell detection is carried out The optimal pulse pressure PL set up beforehand It is based 
whether it became the above and is the optimal press force HDPO. It is determined. The press force HDP of the 
sssure pulse wave sensor 52 is the determined optimal press force HDPO. It is maintained. 
037] In SA7 corresponding to the continuing real pulse-wave-velocity information calculation means 88, the real 
Jse wave velocity PWVac is computed by performing the real pulse-wave-velocity calculation routine shown in 
awin g 9 in detail. 
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>38] The maximum pulse pressure sensing element EM of the heart sound signal SH first supplied from the heart 
ind microphone 30 in SB 1 by the real pulse- wave-velocity calculation routine shown in the drawing 9 , and the 
issure pulse wave sensor 52 Pressure pulse wave signal SM 2 by which shell supply is carried out It is read. 
)39] At continuing SB2, they are the heart sound signal SH and the pressure pulse wave signal SM 2. It is judged 
>ed on whether the standup point of a pressure pulse wave was detected whether it was read by one beat. When this 
Igment of SB2 is denied, the above SB1 is performed, and they are the heart sound signal SH and the pressure pulse 
ve signal SM 2. It is read further. 

)40] However, when judgment of the above SB2 is affirmed In SB4 which it decides on the time when the standup 
int of the 2nd heart sound II was detected in continuing SB3 based on the heart sound signal SH read by the above 
1, and continues Pressure pulse wave signal SM 2 read by the above SB1 In SB 5 which it decides on the time when it 
5 based at and the notch of a carotid pulse wave was detected, and continues The real pulse wave propagation time 
"ac is computed from time difference with the standup [ of the 2nd heart sound II determined by the above SB3 ], and 
tch generating time determined by the above SB4. Drawing 10 shows the real pulse wave propagation time DTac 
cnputed in the above SB 5. 

)41] Furthermore, in continuing SB6, the real pulse wave velocity PWVac is computed by substituting for the 
>rementioned formula 1 the real pulse wave propagation time DTac computed by the above SB5. 
)42] When the real pulse wave velocity PWV is computed in the above SA 7, subsequently When SA8 and SA9 
[responding to the aforementioned cuff pressure control means 82 are performed, and a change-over valve 16 is 
itched to a pressure supply state and an air pump 1 8 drives, while the rapid pressure up of a cuff 10 is started for 
>od pressure measurement Cuff pressure PC It is judged whether it became more than the target compression pressure 
M beforehand set as about 180 mmHgs. It is cuff pressure PC by performing eight or less above SA repeatedly, when 
Igment of this SA9 is denied. Elevation is continued. 

)43] However, cuff pressure PC If judgment of the above SA 9 is affirmed by elevation, a blood-pressure- 
sasurement algorithm will be performed in SA10 corresponding to the aforementioned blood-pressure-measurement 
sans 80. Namely, by making it descend at a loose speed of about 3 mmHg/sec which was made to suspend an air 
mp 18, and switched the change-over valve 16 to the **** exhaust-gas-pressure state, and was able to define the 
assure in a cuff 10 beforehand Pulse wave signal SM 1 serially acquired in this **** pressure-lowering process It is 
sed on change of the amplitude of the pulse wave to express. The blood-pressure value decision algorithm of an 
cillograph metric method known well is followed, and they are the highest-blood-pressure value BPSYS, the average 
>od-pressure value BPMEAN, and the lowest-blood-pressure value BPDIA. While being measured, a pulse rate etc. is 
termined based on a pulse wave interval. And while the blood-pressure value BP, pulse rate, etc. which were 
sasured are displayed on a drop 74, a change-over valve 16 is switched to a rapid exhaust-gas-pressure state, and 
haust gas pressure of the inside of a cuff 10 is carried out quickly. 

044] Lowest-blood-pressure value BPDIA measured with the above SA 10 in SA1 1 corresponding to the continuing 
rmal pulse-wave-velocity information calculation means 90 And the normal pulse wave velocity PWVno is computed 
substituting for the aforementioned formula 2 a living body's age A supplied with the above SA 1 . 
045] Difference deltaPWV (=PWVac-PWVno) of the real pulse wave velocity PWVac computed with the above SA 7 
SA12 corresponding to the continuing arteriosclerosis index calculation means 92 and the normal pulse wave velocity 
Wno computed by the above SA 1 1 is the arteriosclerosis index la. It is computed by carrying out. In addition, the 
fference deltaPWV becomes large, so that the above-mentioned difference deltaPWV serves as a positive value and 
teriosclerosis is advancing, since the real pulse wave velocity PWVac computed by SA7 becomes quicker than the 
►rmal pulse wave velocity PWVno by which a living body's artery was computed by SA1 1 at the stiff case, 
rteriosclerosis index la computed by the above SA 12 in SA13 corresponding to the continuing arteriosclerosis index 
splay means 94 For example, as shown in drawing 7 , it is displayed on a drop 74. 

046] According to this example, as mentioned above, by the normal pulse-wave-velocity information calculation 
eans 90 (SA1 1) Actual lowest-blood-pressure value BPDIA measured by a living body's actual age A and blood- 
essure-measurement means 80 (SA10) By being substituted for the aforementioned formula 2 When a living body is 
>rmal, they are the age A and its lowest-blood-pressure value BPDIA. The normal pulse wave velocity PWVno which 
n be set is computed, by the real pulse-wave-velocity information calculation means 88 (SA7) The real pulse wave 
ilocity PWVac is computed based on the actually measured pulse wave, by the arteriosclerosis index calculation 
eans 92 (SA12) As a matter of fact, difference deltaPWV (=PWVac-PWVno) of pulse wave velocity PWVac and the 
>rmal pulse wave velocity PWVno is the arteriosclerosis index la. It is computed by carrying out. The real pulse wave 
ilocity PWVac computed by the real pulse-wave- velocity information calculation means 88 (SA7) based on the 
;tually measured pulse wave Since it becomes the value which is separated from the normal pulse wave velocity 
iWno computed by the normal pulse- wave-velocity information calculation means 90 (SA1 1) so that arteriosclerosis 



Page 8 of 9 



wogressing about the living body Arteriosclerosis index la computed as difference deltaPWV of the real pulse wave 
ocity PWVac and the normal pulse wave velocity PWVno Even if it is an unfamiliar man, arteriosclerosis can be 
duated easily. 

47] Moreover, the arteriosclerosis evaluation equipment 8 of this example is the arteriosclerosis index la computed 
the arteriosclerosis index calculation means 92 (SA12). Since the arteriosclerosis index display means 94 (SA13) 
played on the single dimension graph 96 is included farther, arteriosclerosis can be easily evaluated rather than it 
ltrasts the pulse- wave- velocity information and the datum line which were actually measured in the topographic- 
ltour-plot table. 

48] Next, other examples of this invention are explained. In addition, the portion which is common in the above- 
ntioned example in the following examples attaches the same sign, and omits detailed explanation. 
49] Drawing 1 1 is a functional block diagram explaining the important section of the arteriosclerosis evaluation 
lipment in an example other than the above-mentioned example. With the arteriosclerosis evaluation equipment of 
5 example, although the mechanism and circuitry of equipment are common in the example of above-mentioned 
iwing 1 , the control operation in an arithmetic sequence unit 28 is different. Hereafter, the difference is explained. 
)50] The functional block diagram of drawing 1 1 is replaced with the arteriosclerosis index calculation means 92 of 
j functional block diagram of drawingjS of the above-mentioned example, and the arteriosclerosis index display 
:ans 94, and only the point that the comparison display means 1Q2 is established is different. 
)51] The comparison display means 102 displays the real pulse-wave-velocity information computed by the 
►rementioned real pulse-wave- velocity information calculation means 88 and the normal pulse-wave-velocity 
brmation computed by the aforementioned normal pulse-wave-velocity information calculation means 90 possible 
omparison ] on a single dimension graph. Drawing 12 is drawing showing an example of the single dimension graph 
played on a drop 74 by the comparison display means 102, when the real pulse wave velocity PWVac is computed as 
il pulse-wave- velocity information and the normal pulse wave velocity PWVno is computed as normal pulse-wave- 
locity information. Like drawing 12 , when the real pulse wave velocity PWVac is quicker than the normal pulse 
ve velocity PWVno, it can judge that arteriosclerosis is advancing and carrying out, and the detached building 
idition of the display position of the real pulse wave velocity PWVac to the display position of the normal pulse wave 
locity PWVno can estimate the grade of advance to arteriosclerosis. 

)52] Drawing 13 is a flow chart for explaining still more concretely the control operation of the arithmetic sequence 
it 28 shown in the functional block diagram of drawing 1 1 . It is only differing in that replace the flow chart of 
iwing 13 with SA12 and SA13 of the flow chart of drawing 8 of the above-mentioned example, and SAM 
[responding to the comparison display means 1 02 is formed. 

)53] In the SA14, as the normal pulse wave velocity PWVno computed with the above SA 1 1 and the real pulse wave 
locity PWVac computed with the above SA 7 show drawing 12 , it is simultaneously displayed on the single 
nension graph of a drop 74. 

)54] According to this example, according to this example as mentioned above, by the normal pulse- wave- velocity 
brmation calculation means 90 (SA1 1) Actual lowest-blood-pressure value BPDIA measured by a living body's 
tual age A and blood-pressure-measurement means 80 (SA10) By being substituted for the aforementioned formula 2 
hen a living body is normal, they are the age A and its lowest-blood-pressure value BPDIA. The normal pulse wave 
locity PWVno which can be set is computed, by the real pulse-wave-velocity information calculation means 88 (SA7) 
ie real pulse wave velocity PWVac is computed based on the actually measured pulse wave, and the normal pulse 
ive velocity PWVno and real pulse wave velocity PWVac are displayed by the comparison display means 102 (SAM) 
ssible [ comparison ] on a single dimension graph. The real pulse wave velocity PWVac computed by the real pulse- 
ive-velocity information calculation means 88 (SA7) based on the actually measured pulse wave Since it becomes the 
lue which is separated from the normal pulse wave velocity PWVno computed by the normal pulse-wave-velocity 
brmation calculation means 90 (SA1 1) so that arteriosclerosis is progressing about the living body Even if it is those 
10 do not get used by displaying the normal pulse wave velocity PWVno and the real pulse wave velocity PWVac on 
iingle dimension graph possible [ comparison ], arteriosclerosis can be evaluated easily. 

355] As mentioned above, although one example of this invention was explained in detail based on the drawing, this 
/ention is applied also in other modes. 

356] For example, although the pressure pulse wave sensor 52 which presses a living body's neck 36 as a 2nd 
artbeat synchronization-voltage sensor, and detects a carotid pulse wave was used in the above-mentioned example, 
3 form with which parts other than neck 36 are equipped and which presses the part is sufficient as the pressure pulse 
ive sensor 52. For example, the pressure pulse wave sensor of form with which a wrist and a femoral region are 
uipped may be used. Moreover, the impedance pulse wave detection equipment which detects impedance change 
rough the electrode with which the photoelectrical pulse wave sensor used, other the sensor for pulse detection, for 
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xample, object etc., other than the above-mentioned pressure pulse wave sensor 52 etc., the photoelectrical pulse wave 
etection probe for oxymeters, and the finger were equipped, the pressure pulse wave sensor of form of detecting 
tiange of the pressure in the tourniquet with which a living body's predetermined part (for example, overarm) is 
quipped, etc. may be used. 

)057] Moreover, although the heart sound microphone 30 was used as a 1st heartbeat synchronization- voltage sensor in 
le above-mentioned example If the electrocardio guide which detects an electrocardio guidance wave through two or 
lore electrodes with which a living body is equipped may be used as a 1st heartbeat synchronization- voltage sensor and 
n upstream part is equipped with it rather than the aforementioned 2nd heartbeat synchronization-voltage sensor The 
arious sensors illustrated as sensor equipment which can be used as the 2nd heartbeat synchronization- voltage sensor 
lay be used as a 1st heartbeat synchronization- voltage sensor. 

)058] Moreover, in drawing 8 of the above-mentioned example, and the flow chart of drawing 13 , in SA7 
orresponding to the real pulse-wave- velocity information calculation means 88, and SA1 1 corresponding to the normal 
ulse-wave-velocity information calculation means 90, although the real pulse wave velocity PWVac and the normal 
ulse wave propagation time PWVno were computed, the real pulse wave propagation time DTac and the normal pulse 
'ave propagation time DTno may be computed by replacing with these real pulse wave velocity PWVac and the normal 
ulse wave propagation time PWVno. 

)059] In addition, in addition to this in the range in which this invention does not deviate from the main point, various 
hange may be added. 
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